LuxS contributes to virulence in avian pathogenic Escherichia coli O78:K80:H9.
Avian pathogenic Escherichia coli (APEC) cause avian colibacillosis, a poultry disease characterized by multiple organ infections resulting in significant economic loss in the poultry industry. Several virulence factors are important for disease manifestation in APEC of which, role of quorum sensing has not been investigated. Quorum sensing is a population dependent cell-cell signaling system which modulates numerous physiological processes such as biofilm formation and virulence in multiple species. LuxS, a well-known controller in the QS, plays a role in regulating virulence in various bacterial species. Here we investigated the role of LuxS in regulating virulence in APEC O78:K80:H9. Mutation of luxS resulted in a significant reduction of virulence in APEC O78:K80:H9, evidenced by both in vivo and in vitro assays such as decreased invasion of internal organs in chicken embryo, reduced lethality in chicken embryo lethality assay, and altered lipopolysaccharide (LPS) profile. In addition, the abilities of the knockout strain to survive in chicken macrophage cell lines and to invade in chicken embryo fibroblast cells were significantly diminished. Further, structure and expression level of the LPS profile was significantly altered in the knockout strain, which may be one of the contributing factors for the persistence and virulence of APEC. Complementation of luxS gene in trans restored the virulence of the knockout strain to the level of wild-type bacteria. Taken together, these results show that LuxS contributes to the virulence in APEC O78:K80:H9 strain and partly explain the role played by LuxS in the pathogenesis of APEC strains.